INTRODUCTION
In reliability theory, it is proved that performance and reliability of repairable systems can be improved by the method of redundancy. But there are many systems in which a unit cannot be kept as spare due to its high cost. Therefore, reliability models of single-unit systems with different failure modes have also been probed by the authors including Malik and Bansal [1] , Malik [2] and Pawar and Malik [3] keeping in view of their practical utility and common man ' s affordability. In most of these papers, it is assumed that repair facility neither fails nor deteriorates. In fact, this assumption becomes unrealistic whenever server facility meets with an accident due to one reason or the other. And, in such situation, server may be given some treatment for curability. Recently, Dhankar and Malik [4] have studied reliability models of a single-unit system under different failure modes and server failure during inspection and repair. In these models, it is assumed that repair of the unit at its complete failure is always possible. Again, this assumption seems to be impracticable because repair of a unit at any stage of its failure more or less depends on the type of faults -repairable or non repairable. This can be revealed by inspection. And, if inspection reveals that unit is not repairable, it can be replaced by new one in order to avoid the unnecessary expenses on repair.
While considering the above facts and observations, this paper is devoted to the analysis of a reliability model developed for a single-unit system which may fail completely either directly from normal mode or via partial failure. The system remains operative with the partially failed unit. There is a single server who visits the system immediately to do repair activities at different failure modes. The server inspects the unit at its partial and complete failure to see the feasibility of repair. If repair of the unit at these failure modes is not feasible, it is replaced by new one. The server is subjected to failure while performing jobs. Treatment is given to the server upon failure for his curability. The repair of the unit and treatment given to the server are considered as perfect.
All random variables are uncorrelated and statistically independent. The switch devices are fault free. The failure time of the unit and server follow negative exponential whereas the distributions of inspection and repair time of the unit as well as the distribution of treatment time of the server are taken as arbitrary with different probability density functions. To carry out cost-benefit analysis, the expressions for transition probabilities and mean sojourn times, mean time to system failure (MTSF), availability, Busy period analysis, expected number of inspections by the server, expected number of treatments given to the server, expected number of visits by the server, expected number of replacements of the unit at its both failure modes and profit function in steady state are derived using semi-Markov process and regenerative point techniques. The graphical study of the results has also been made for a particular case. The transition states S 0 , S 1 , S 2 , S 3 , S 4 , S 5 , S 6 , S 8 , S 9 are regenerative and state S 7 is non regenerative as shown in figure 1.
NOTATIONS

RELIABILITY INDICES 3.1 Transition Probabilities and Mean Sojourn Times
Simple probabilistic considerations yield the following expressions for the non-zero elements 
Reliability and Mean Time to System Failure (MTSF)
Let Φ i (t) be the cdf of the first passage time from regenerative state i to a failed state regarding the failed state as absorbing state. We have the following recursive relations for Φ i (t):
Φ 0 (t) = Q 06 (t) (s) Φ 6 (t) + Q 08 (t) Φ 1 (t) = Q 10 (t) (s) Φ 0 (t) + Q 13 (t) (s) Φ 3 (t) + Q 18 (t) Φ 3 (t) = Q 31 (t) (s) Φ 1 (t) + Q 37 (t)
Taking LST of above relations (1) to obtain . Using this, we have
The reliability R(t) of the system model can be obtained by taking Laplace inverse transform of (2) . The mean time to system failure is given by 
Steady State Availability
Let A i (t) be the probability that the system is in upstate at instant t given that the system entered regenerative state i at t = 0.The recursive relations for A i (t) are as follows:
A 0 (t) = M 0 (t) + q 06 (t) © A 6 (t) + q 08 (t) © A 8 (t) A 1 (t) = M 1 (t) + q 10 (t) © A 0 (t) + q 13 (t) ©A 3 (t) + q 18 (t) ©A 8 (t) A 2 (t) = q 20 (t) © A 0 (t) + q 24 (t) © A 4 (t) , A 3 (t) = M 3 (t) + q 31 (t) © A 1 (t) + q 38.7 (t) ©A 8 (t) A 4 (t) = q 42 (t)©A 2 (t) , A 5 (t) = M 5 (t) + q 56 (t) © A 6 (t) + q 58.7 (t) ©A 8 (t) A 6 (t) = M 6 (t) + q 60 (t) © A 0 (t) + q 61 (t) ©A 1 (t)+ q 65 (t) © A 5 (t) + q 68 (t) ©A 8 (t) A 8 (t) = q 80 (t) © A 0 (t) + q 82 (t) ©A 2 (t) + q 89 (t) ©A 9 (t) A 9 (t) = q 98 (t) © A 8 (t)
… (4) 
Busy Period Analysis for the Server
Let B i (t) be the probability that the server is busy at instant t given that the system entered regenerative state i at t = 0. The recursive relation for B i (t) are as follows: 
(t) = Q 60 (t) (s) I 0 (t) + Q 61 (t) (s) I 1 (t) + Q 65 (t) (s) I 5 (t) + Q 68 (t) (s) I 8 (t) …(7) I 8 (t) = Q 80 (t) (s) I 0 (t) + Q 82 (t) (s) I 2 (t) + Q 89 (t) (s) I 9 (t) , I 9 (t) = Q 98 (t) (s) [1+I 8 (t)]
Now taking L.S.T. of relation (7) and solving for . By using this, the expected numbers of inspections carried out by the server in steady state are given by and, D 11 is already defined.
Expected Number of Treatments Given To the Server
Let T i (t) be the expected number of Treatments given to the server in (0,t] such that the system entered regenerative state i at t = 0.The recursive relations for T i (t) are as follows:
T 0 (t) = Q 06 (t) (s) T 6 (t) + Q 08 (t) (s) T 8 (t) 
Expected Number of Treatments Given to the Server
Let N i (t) be the expected number of visits by the server in (0,t] given that the system entered regenerative state i at t = 0.The recursive relations for N i (t) are as follows: 
Expected Number of Replacements of The Unit
Let R i (t) be the expected number of replacements of the unit in (0,t] given that the system entered regenerative state i at t = 0.The recursive relations for R i (t) are as follows:
Now taking L.S.T. of relations (10) 
CONCLUSION
In the present study, results for a particular case
,f(t) = βe
, k(t) = δ e -δt are obtained. The mean time to system to system failure (MTSF) goes on increasing with the increase of treatment rate (β) of the server, repair rate (α 1 ) and inspection rate( γ 1 ) of the partially failed unit for fixed values of other parameters with m=.6=p and n=.4=q as shown in the table 1. But the effect of repair rate (α 1 ) and inspection rate (γ 1 ) of the completely failed unit is about negligible on MTSF. And, the value of MTSF decreases with the increase of different failure rates (λ, λ 1 , λ 2 ) and failure rate (µ) of the server. Again, it may be noted that MTSF become less by interchanging the values of p and q. From tables 2 and 3, it is observed that availability and profit of the system model follow upward trend by increasing the treatment rate (β), repair rates (α and α 1 ) and inspection rates (δ and γ 1 ) for m=p=.6 and n=q=.4 with K 0 =2000, K 1 = 500, K 2 =K3=K 4 =200 and K 5 = 100. However, their values follow a decline trend with the increase of failures rates (λ, λ 1 , λ 2 ) and failure rate (µ) of the server. Further, it can be seen that the effect of repair rate (α) and direct failure rate (λ) is much more on availability and profit of the system model as compared to other parameters. Also, the systems become less profitable by interchanging the values of m with n and p with q. Thus the study reveals that a single unit system with different failure modes and server failure can be made more economically beneficial in the following ways:
(i) By controlling the direct failure rate of the unit.
By increasing inspection and repair rates of the completely failed unit.
By giving preference to the replacement of the failed unit by new one over repair in case server fails frequently. 
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